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PROBLEM TO BE SOLVED: To provide an oil -base ink compsn. for 
ink jet that is excellent in storage stability and in 
reproducibility of images in repeated continuos form plate 
production . 

SOLUTION: This compsn. is prepd. by dispersing hydrophobic 
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[Title] Oil-Base Ink Composition For Ink-Jet Recording 
[Abstract] 

[Problem] To provide an oil-base ink composition for ink jet 
recording with good storage stability and image reproducibility 
in repeat continuous print plate production. 

[Solution] The present invention is an oil-base ink composition 
for ink jet recording prepared by dispersing hydrophobic resin 
particles solid at least at ordinary temperature in a nonaqueous 
solvent with an electrical resistance of not less than 10 9 Qcm 
and a permittivity of not greater than 3.5, characterized in that 
at least one compound selected from among branching chain 
aliphatic alcohols having at least 12 carbon atoms is 
incorporated into the oil-base ink in a proportion of 0.1-40 
weight parts per weight part *of resin particles. 

12 

[Claims] 

[Claim 1] An oil-base ink composition for ink- jet recording 
prepared by dispersing hydrophobic resin particles solid at least 
at ordinary temperature in a nonaqueous solvent with an 

^ Numbers in the margin indicate pagination in the original. 
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electrical resistance of not less than 10 9 Qcm and a permittivity 
of not greater than 3.5, characterized in that at least one 
compound selected from among branching chain aliphatic alcohols 
having at least 12 carbon atoms is incorporated into the oil-base 
ink in a proportion of 0.1-40 weight parts per weight part of 
resin particles. 

[Claim 2] The oil-base ink composition for ink- jet recording of 
claim 1 wherein said resin particles in said oil-base ink are 
positive or negative electroscopic particles. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

The present invention relates to oil-base ink compositions for 
ink- j et recording . 
[0002] 

[Prior Art] Ink- jet recording is a method of recording permitting 
high-speed printing with little noise that has recently gained 
widespread popularity. 

[0003] Generally, in an ink-jet recording system, ink flows 
through a filter prior to being sprayed through a nozzle. Thus, 
in such recording systems, the nozzle or filter gets clogged, the 
fluidity of the ink changes economically [sic: over time], or for 
a variety of other reasons, ink spraying fails. 



[0004] Ink spraying fails not just with water-base ink 
compositions, but also with oil-base ink compositions. It is 
known that the ink viscosity and surface tension can be adjusted 
to prevent ink spraying failure when employing an oil-base ink 
composition . 

[0005] Further, in ink-jet systems in which the ink is 
electrostatically drawn to and sprayed through the nozzle (the 
so-called electric field control system) , controlling the 
viscosity and resistivity of oil-base ink (Patent Application 
Publication No. Sho 49-50935) and controlling the relative 
permittivity of the dispersion medium employed in the ink and the 
resistivity of the ink (Patent Application Publication No. Sho 
53-29808) have been proposed. 

[0006] Methods of changing the dispersion medium of the oil-base 
ink and incorporating specific compounds into the ink composition 
have also been proposed (Patent Application Publication Nos. Hei 
3-79677, Hei 3-64377, Hei 4-202386, and Hei 7-109431). 
[0007] 

[Problems to Be Solved by the Invention] However, further 
improvement in the performance of prior art is needed through 
improvement in the storage stability of oil-base ink, 
reproducibility of recorded images with repeat use, the 
antiblotting property of the ink on the transfer medium, 
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resistance to clogging of shared nozzle and ink supply paths, and 
stability of ink spraying. 

[0008] Additionally, with recent developments in office equipment 
and office automation, in the area of light printing, offset 
lithogr aphic prin ting systems in which a variety of methods are 
employed to make original lithographic plates having an image 
receiving layer on a moisture-resistant support, that is, to make 
print plates that form images, have become widespread. Ink-jet 
plate making is one such plate making method. 

[0009] Water as dispersion medium and water-base ink are employed 
in this process. However, since the image on the plate blots and 
drying is slow with water-base ink, there is a problem in the 
form of reduced drawing speed. To alleviate this problem, the 
method of employing oil-base ink as a nonaqueous dispersion 
medium is disclosed in Patent Application Publication No. Sho 54- 
117203. 

[0010] However, even in this method, when a print plate is 
actually formed and printing is conducted, image portions blot 
and the number of sheets that can be printed is limited to about 
several hundred, which is inadequate. 

[0011] Thus, an object of the present invention is to provide an 
oil-base ink composition for ink-jet recording having good 



5 



■4> t, 



storage stability and image reproducibility in repeat, continuous 
plate production. 

[0012] A further object of the present invention is to provide an 
oil-base ink composition for ink-jet recording in which clogging 
of nozzles and ink supply routes does not occur and ink spraying 
is stable. 

[0013] A still further object of the present invention is to 
provide an oil-base ink composition for ink jet recording suited 
to ink- jet type offset plate production employing formed ink 
images as print images (grease-sensitive images) . 
[0014] 

[Means of Solving the Problems] The above-stated objects are 
achieved by the present invention as described in (1) and (2) : 
(1) An oil-base ink composition for ink jet prepared by 
dispersing hydrophobic resin particles solid at least at ordinary 
temperature in a nonaqueous solvent with an electrical resistance 
of not less than 10 9 Qcm and a permittivity of not greater than 
3.5, characterized in that at least one compound selected from 
among branching chain aliphatic alcohols having at least 12 
carbon atoms is incorporated into the oil-base ink in a 
proportion of 0.1-40 weight parts per weight part of resin 
particles . 



6 





(2) The oil-base ink composition for ink jet of claim 1 wherein 



negative electroscopic particles. 
[0015] 

[Modes of Implementing the Invention] Modes of implementing the 
present invention are described in detail below. 
[0016] The oil-base ink for ink jet recording of" the present 
invention is prepared by dispersing hydrophobic resin particles 
solid at least at ordinary temperature in a nonaqueous solvent 
with an electrical resistance of not less than 10 9 Qcm and a 
permittivity of not greater than 3.5, and incorporating at least 
one compound selected from among branching chain aliphatic 
alcohols having at least 12 carbon atoms into the oil-base ink in 
a proportion of 0.1-40 weight parts per weight part of resin 
particles . 



[0017] Branching chain -aliphatic alcohols employed with 
preference in the present invention are denoted by general 
formula (1) below: 
[0018] 
[Chem. 1] 

General formula (1) 



said resin particles in said oil-base ink are positive or 




(1) 
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[0019] R 1 and R 2 denote hydrogen atoms (excluding the case where 
both R 1 and R 2 are both hydrogen atoms), alkyl groups having 1-18 
hydrogen [sic: carbon] atoms, or alkenyl groups having 2-18 
carbon atoms. The sum of the carbon atoms in R 1 and R 2 is not 
less than 11; R 1 and R 2 .may be straight-chain alkyls, straight- 
chain alkenyls, branching chain alkyls, or branching chain 
alkenyls. 

[0020] The lower limit to the total of the carbon atoms in R 1 and 
R 2 is 11; this total is preferably not less than 13 and not more 
than 31. 

[0021] R 3 denotes a hydrogen atom or methyl group. 

[0022] Specific examples of branching chain aliphatic alcohols 

are given below. 



[0023] 



0) 



C 12 H 25 ^ 



;choh 



[Chem. 2] 



C 6 H 13\ 



ICHOH 



0) 




ICHOH 



;choh 



(5) 



^18^37 \ 



:choh 




;choh 



(7) 



:choh 
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(S) 



:choh 



(9) 



CeHi y 



;choh 



(10) 



C4H9 
C 12 H 25 



;choh 



(11) C 6 H 



13 V 



CaHi7 



:choh 



(12) 0^,3 x 



C 7 H 15 



;choh 



[0024] 
[Chem. 3] 



(13) (CH 3 -^-CH-CH 2 , 
C2H5 



;choh 



(14) 

(CH 3 ^C-CH 2 CHCH 2 CH 2 N 



CH3 



(CH 3 ^-C-CH 2 CH 



^CHCH 2 OH ' (15) C 2 H 5V 



CH 3 



(16) 



c i2Ha5 



CHCHsOH 



CH 3 

(CH3) 2 C=CH(CH2) 2 CHCCHaJaOH 



(17) CH* CH a ^ 

Y" 3 ^CCHzCHzOH 

(CH3) 2 CH-(CH 2 -)3CH(CH2)f 



(18) CH 3 CaHj 

(CH 3 ) 2 CH(CH2)3 CH(CH2)3-C-OH 
CH 3 



(19) C 18 H3 7X 



C 2 H 5 



CHCHzOH 



(20) 



C 6 H 13 



CHCHzOH 



[0025] 
[Chem. 4] 



(21) C K H 29X 

^CHCHaOH 

CaHs 



(22) CeHi7\ 

^CHCHaOH 



CaH f 

CH 3 CH, C2H 5 
(23) (CH 3 ) 2 CH(CH2) 3 CH(CH2)3CH(CH 2 ) 3 CHOH 



(24) C 4 H 9 
C 12 H 25 



> 



:chch 2 oh 
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(25) Wyxav* 

CH 3 CH 3 
(26> (CHafeC-CH(CH2lr i-CHK* 1 * C-CHCHaOH 



(27) C,^^ 



(28) CwHaVg^ 



(29) C " H *\ CHCH2 o H 



(30) <f H 3 ?" 3 

(CH 3 ) 2 C=CH(CH 2 ) 2 C=CH(CH 2 ) 2 -C-OH 

[0026] ch=ch 2 

When an aliphatic alcohol with fewer than 12 carbon atoms is 
added to the oil-base ink, there are problems in the form of a 
foul odor, volatility during storage, and change in the ratio of 
the ink composition, rendering the ink unsuitable for actual use. 
When a straight-chain aliphatic alcohol with no fewer than 12 
carbon atoms is added to the ink, there are problems in that 
repeat use characteristics deteriorate relative to branching 
chain aliphatic alcohols and the alcohol precipitates out at low 
temperature, rendering, the ink unsuitable for actual use. 
[0027] The quantity of alcohol added in the present invention is 
0.1-40 weight parts, preferably 0.5-20 weight parts,, per weight 
part of dispersed resin particles. When the quantity added falls 
within the above stated range, there is stable spraying of ink 
through the nozzle and the nozzle does not clog even with 
continuous use. 
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[0028] Other components of the oil-base ink of the present 
invention are described below. 

[0029] In the oil-base ink provided by the present invention, in 
addition to the above-described branching chain aliphatic 
alcohol, hydrophobic resin particles solid at least at ordinary 
temperature are dispersed in a nonaqueous solvent with an 
electrical resistance of not less than 10 9 Qcm and a permittivity 
of not greater than 3.5. 

[0030] Preferred examples of nonaqueous solvents with an 
electrical resistance of not less than 10 9 Qcm and a permittivity 
of not greater than 3.5 are straight-chain or branching chain 
aliphatic hydrocarbons, alicyclic hydrocarbons, aromatic 
hydrocarbons, and halogen substituents of these hydrocarbons. 
Examples are octane, isooctane, decane, isodecane, decaline, 
nonane, dodecane, isododecane, cyclohexane, cyclooctane, 
cyclodecane, benzene, toluene, xylene, mesitylene, Isopar E, 
Isopar G, Isopar H, Isopar L (Isopar is a trade name of Exxon 
Corp . ) , 
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Shellsol 70, Shellsol 71 (Shellsol is a trade name of Shell Oil 
Corp.), Amsco OMS, and Amsco 460 solvent (Amsco is a trade name 
of Spirits Corp.), which may be employed singly or in 
combination. The upper limit of the electrical resistance of 



such nonaqueous solvents is 10 16 Qcm, and the lower limit of the 
permittivity thereof is about 1.85, with the preferred range 
being 1.86-3.0. 

[0031] The electrical resistance of the nonaqueous solvent 
employed is set to within the above-stated range because when the 
electrical resistance decreases, particularly in electric field 
control system ink-jet recording where ink is electrostatically 
drawn out and sprayed, the electrical resistance of the ink is 
not correct and electric field ink spraying deteriorates. 
Permittivity is set to the above-stated range because when 
permittivity increases, the electric field tends to lessen in the 
ink, often resulting in poor ink spraying. 

[0032] Hydrophobic resin particles that are solid at least at 
ordinary temperature, preferably solid at temperatures not 
greater than 35 'C, and have good affinity for the nonaqueous 
solvent are employed as the resin particles dispersed in the 
above-listed nonaqueous solvents. For the resin particles, resin 
(P) having a glass transition point of from -5'C to 110*C, or a 
softening point of from 33 *C to 140 'C, is desirable. The glass 
transition point is more preferably from 10*C to 100 *C or [the 
softening point] from 38 *C to 120 *C, and still more preferably, 
the glass transition point is from 15 *C to 80 "C and the 
softening point from 38 *C to 100*C. 
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[0033] Using a resin with such a glass transition temperature or 
softening point improves the fixation property of the image and 
adequately maintains the mechanical strength of the fixed image. 
Further, even when employed in ink-jet offset printing plates, 
there is adequate image strength and high printing durability. 
[0034] The weight average molecular weight of resin (P) is 3 x 
10 3 to 1 x 10 6 , preferably 5 x 10 3 to 8 x 10 5 , and still more 
preferably 1 x 10 4 to 5 x 10 5 . 

[0035] Specific examples of such resins (P) are olefin polymers 
and copolymers (for example, polyethylene, polypropylene, 
polyisobutylene, ethylene-vinyl acetate copolymers, ethylene- 
acrylate copolymers, ethylene-methacrylate copolymers, and 
ethylene-methacrylic acid copolymers) ; vinyl chloride copolymers 
(for example, polyvinyl chloride and vinyl chloride-vinyl acetate 
copolymers) ; vinylidene chloride copolymers; vinyl alkanate 
polymers and copolymers; allyl alkanate polymers and copolymers; 
polymers and copolymers of styrene and its derivatives (for 
example, butadiene- styrene copolymers, isopropylene- styrene 
copolymers, styrene-methacrylate copolymers, and styrene-acrylate 
copolymers) ; acrylonitrile copolymers; methacrylonitrile 
copolymers; alkyl vinyl ether copolymers; acrylic ester polymers 
and copolymers; methacrylic ester polymers and copolymers; 
itaconic acid diester polymers and copolymers; maleic anhydride 




copolymers; acrylamide copolymers; methacrylamide copolymers; 
phenol resins; alkyd resins; polycarbonate resins; ketone resins; 
polyester resins; silicon resins; amide resins; hydroxyl group 
and carboxyl group-modified polyester resins; butyral resins; 
polyvinyl acetal resins; urethane resins; rosin-based resins; 
hydrogenated rosin resins; petroleum resins; hydrogenated 
petroleum resins; maleic acid resins; terpene resins; 
hydrogenated terpene resins; chroman-indene resins; cyclized 
rubber-acrylic ester copolymers; copolymers comprising 
heterocyclic rings not comprising nitrogen (examples of 
heterocyclic rings are furan rings, tetrahydrof uran rings, 
thiophene rings, dioxane rings, dioxofuran rings, lactone rings, 
benzofuran rings, benzothiophene rings, and 1, 3-dioxycetane 
rings); and epoxy resins. 

[0036] The content of the resin particles dispersed in the oil- 
base ink of the present invention is desirably 0.5-20 weight 
percent of the entire quantity of ink. When the quantity is low, 
problems tend to occur in that it becomes difficult to achieve 
good affinity of the ink for the i mage receiving la yer of the 
original print plate, precluding obtaining a good image and 
compromising print durability. By contrast, when the content is 
high, problems occur in that it becomes difficult to achieve a 
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uniform dispersion, the ink tends to clog the spray heads; and it 
becomes difficult to achieve stable ink spraying. 
[0037] The nonaqueous dispersed resin particles employed in the 
present invention can be manufactured by conventionally known 
mechanical comminution methods or polymer granulation methods. 
Examples of mechanical comminution methods are the method of, as 
needed, mixing the materials used to form the resin particles, 
melting and kneading the mixture, directly comminuting the 
mixture with a conventionally known pulverizer to form 
micrograins, adding a dispersion polymer, and redispersing the 
mixture in a wet disperser (for example, a ball mill, paint 
shaker, Agay mill, or Dynomill) ; and the method of prekneading 
the materials serving as resin particle components with 
supplementary dispersion polymers (such as a coating polymer) to 
obtain a kneaded product, comminuting the kneaded product, and 
admixing a dispersion polymer. Specifically, methods of 
manufacturing paint and liquid developing agents employed in 
electrostatic photography can be employed. These are described, 
for example, in publications such as "Paint Flow and Pigment 
Dispersion", trans, by Kenji Naoki, Kyoritsu Publishing (1971); 
Solomon, "The Science of Paint"; Paint and Surface Coating Theory 
and Practice"; Yuji Harazaki, "Coating Engineering", Asakura 
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Shoten (1971); and Yuji Harazaki, "The Basic Science of Coating", 
Maki Shoten (1977) . 

[0038] Conventionally known nonaqueous dispersion polymerization 
methods are examples of polymerization granulation methods. 
Specific examples are described in publications such as "The Most 
Recent Techniques in Ultramicrograin Polymers", Chapter 2, edited 
by Minekazu Muroi, CMC Publishing (1991); "Recent Developments in 
and Practical Use of Electrophotographic Developing Systems and 
Toner Materials", Chapter 3, compiled by Koichi Nakamura, (annual 
bulletin of the Japan Scientific Information (Ltd.) 1985); and K. 
E. J. Barrett, "Dispersion Polymerization in Organic Media", John 
Wiley (1975) . 
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[0039] A dispersion polymer is normally employed to stabilize 
dispersion of dispersion particles in a nonaqueous solvent. 
Dispersion polymers are chiefly comprised of repeating units that 
are soluble in nonaqueous solvents and desirably have a weight 
average molecular weight Mw of from 1 x 10 3 to 1 x 10 6 , more 
preferably falling within the range of from 5 x 10 3 to 5 x 10 5 . 
[0040] Examples of preferred soluble repeating units of the 
dispersion polymer employed in the present invention are the 
polymer components denoted by general formula (2) below. 
[0041] 



[Chem. 5] 

General formula (2) 

V *\ 

-+CH— C") 

[0042] In general formula (2), X 1 denotes -C00-, -0C0-, or -0- . 
[0043] R denotes an alkenyl group or an alkyl group with 10-32 
carbon atoms, preferably an alkenyl group or alkyl group with 10- 
22 carbon atoms, which may be straight-chain or branching chain, 
with an unsubstituted group being preferred, but the presence of 
a substituent being acceptable. 

[0044] Specific examples are decyl groups, dodecyl groups, 
tridecyl groups, tetradecyl groups, hexadecyl groups, octadecyl 
groups, eicosanyl groups, docosanyl groups, decenyl groups, 
dodecenyl groups, tridecenyl groups, hexadecenyl groups, 
octadecenyl groups, and linolel groups. 

[0045] al and a2, which may be identical or different, desirably 
denote hydrogen atoms, halogen atoms (for example, chlorine atoms 
or bromine atoms), cyano groups, alkyl groups with lr3 carbon 
atoms (for example, methyl groups, ethyl groups, and propyl 
groups), -COO-Z 1 , or -C^COO-Z 1 (where Z 1 denotes a hydrogen atom 
or an optionally substituted hydrocarbon group having not more 
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than 22 carbon atoms (for example, an alkyl group, alkenyl group, 
aralkyl group, alicyclic groups, or aryl group) ) . 
[0046] Specifically, in addition to hydrogen atoms, Z 1 denotes 
hydrocarbon groups. Examples of preferred hydrocarbon groups are 
optionally substituted alkyl groups with 1-22 carbon atoms (for 
example, methyl groups, ethyl group, propyl groups, butyl groups, 
heptyl groups, hexyl groups, octyl groups, nonyl groups, decyl 
groups, dodecyl groups, tridecyl groups, tetradecyl groups, 
hexadecyl groups, octadecyl groups, eicosanyl groups, docosanyl 
groups, 2-chloroethyl groups, 2-bromoethyl groups, 2-cyanoethyl 
groups, 2-methoxycarbonylethyl groups, 2-methoxyethyl groups, and 

3- bromopropyl groups) ; optionally substituted alkenyl groups with 

4- 18 carbon atoms (for example, 2-methyl-l-propenyl groups, 2- 
butenyl groups, 2-pentenyl groups, 3-methyl-2-pentenyl groups, 1- 
pentenyl groups, 1-hexenyl groups, 2-hexenyl groups, 4-methyl-2- 
hexenyl groups, decenyl groups, dodecenyl groups, tridecenyl 
groups , hexadecenyl groups , octadecenyl groups , and lino lei 
groups) ; optionally substituted aralkyl groups with 7-12 carbon 
atoms (for example, benzyl groups, phenethyl groups, 3- 
phenylpropyl groups, naphthylmethyl groups, 2-napthylethyl 
groups, chlorobenzyl groups, bromobenzyl groups, methylbenzyl 
groups, ethylbenzyl groups, methoxybenzyl groups, dimethylbenzyl 
groups, and dimethoxybenzyl groups) ; optionally substituted 
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alicyclic groups with 5-8 carbon atoms (for example, cyclohexyl 
groups, 2-cyclohexylethyl groups, and 2-cyclopentylethyl groups) ; 
and optionally substituted aromatic groups with 6-12 carbon atoms 
(for example, phenyl groups, naphthyl groups, tolyl groups, xylyl 
groups, propylphenyl groups, butylphenyl groups, octylphenyl 
groups, dodecylphenyl groups, methoxyphenyl groups, ethoxyphenyl 
groups, butoxyphenyl groups, decyloxyphenyl groups, chlorophenyl 
groups, dichlorophenyl groups, bromophenyl groups, cyanophenyl 
groups, acetylphenyl groups, methoxycarbonylphenyl groups, 
ethoxycarbonylphenyl groups , butoxycarbonylphenyl groups , 
acetamidephenyl groups, propioamidophenyl groups, and 
dodecyloylamidophenyl groups) . 

[0047] In addition to the repeating unit denoted by general 
formula (2), other repeating units can be incorporated into the 
dispersion polymer as copolymer components. Any compound 
comprising a monomer capable of copolymerizing with a monomer 
corresponding to the repeating unit of general formula (2) can be 
employed as an additional copolymer components 

[0048] The polymer component denoted by general formula (2) is 
desirably present in the dispersion polymer in a ratio of not 
less than 50 weight percent, more preferably, not less than 60 
weight percent. 
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[0049] Specific examples of these dispersion polymers are the 
resins (Q-l), (Q-2), and (Q-3) for dispersion stabilization 
employed in the embodiments. Commercial products (Sorprene 1205 
made by Asahi Kasei (Ltd.)) way also be employed. 
[0050] The dispersion polymers are desirably added in advance in 
the course of polymerization when the polymer (P) particles are 
manufactured as latex products. 

[0051] The amount of dispersion polymer added when used is about 
0.05-4 weight percent of the total ink. 

[0052] In addition to the above-described dispersion resin 
particles, color materials are desirably incorporated as coloring 
components into the oil-base ink of the present invention. 
[0053] Any of the pigments or dyes that have conventionally been 
employed in oil-base ink components or electrostatic photography- 
use liquid developing agents can be employed as the color 
materials. 

Z2 

[0054] Both inorganic and organic pigments that are commonly 
employed in the printing technology field can be employed. 
Specific examples are: carbon black, cadmium red, molybdenum 
red, chrome yellow, cadmium yellow, titanium yellow, chrome 
oxide, viridian, titanium cobalt green, ultramarine blue, Persian 
blue, cobalt blue, azo pigments, isoindolinon pigments, dioxazine 



pigments, suren pigments, perylene pigments, perynon pigments, 
thioindigo pigments, quinophthalone pigments, and metal complex 
pigments. These are not specifically limited to conventionally 
known pigments. 

[0055] Dyes are preferably oil-soluble dyes such as azo dyes, 
metal complex dyes, naphthol dyes, anthraquinone dyes, indigo 
dyes, carbonium dyes, quinoneimine dyes, xanthene dyes, cyanine 
dyes, quinoline dyes, nitro dyes, nitroso dyes, benzoquinone 
dyes, naphthoquinone dyes, phthalocyanine dyes, and metal 
phthalocyanine dyes. 

[0056] These pigments and dyes may be used singly or in suitable 
combination, and are desirably incorporated in a quantity of 
0.01-5 weight percent of the total ink. 

[0057] These color materials may be dispersed in the nonaqueous 
solvent as dispersion particles separate from the dispersion 
resin particles, or incorporated into the dispersion resin 
particles. When thus incorporated, pigments and the like are 
normally coated with a resin material of the dispersion resin 
particles to form resin coated particles. For dyes and the like, 
the method of dyeing the surface of the dispersion resin 
particles to obtain dyed particles is generally employed. 
[0058] The average particle diameter of the resin particles, dyed 
particles, and the like that are dispersed in the nonaqueous 



solvent in the present invention is desirably 0.05-5 vim, 
preferably 0.1-1.0 ]im f and more preferably 0.1-0.5 urn. CAPA-500 
(trade name of Horiba Seisakujo (K.K.)) can be obtained in this 
particle diameter . 

[0059] The dispersion resin particles, coloring particles (or 
color material particles) in the oil-base ink of the present 
invention are desirably either positive or negative electroscopic 
particles . 

[0060] Electroscopic properties can be imparted to the particles 
through the proper use of wet electrostatic photographic 
developer techniques. Specifically, the electroscopic materials 
and other additives described in above-cited "Recent Developments 
in and Practical Use of Practice of Electrophotographic 
Developing Systems and Toner Materials", pp. 139-148; 
"Foundations and Application of Electrophotography Technology", 
comp. by the Electrophotography Society, pp. 497-505 (Corona Co., 
1988 Annual Bulletin) ; and Yuji Harazaki, "Electrophotography" 16 
(No. 2), p. 44 (1977) may be employed. 

[0061] Specifics are described in British Patent Nos. 893,429 and 
934,038; U.S. Patent Nos. 1,122,397, 3,900,412, and 4,606,989; 
and Japanese Patent Application Publication Nos. Sho 60-179751, 
Sho 60-185963, and Hei 2-13965. 
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[0062] Charge-regulating agents such as those set forth above are 
employed in a proportion of 0.001-1.0 weight parts per 1,000 
weight parts of dispersion medium in the form of a liquid 
support. Various additives may also be added as desired. The 
upper limit of the total quantity of these additives is 
determined by the electrical resistance of the oil-base ink. 
That is, when the electrical resistance of the ink in a state 
with the dispersion particles removed drops below 10 9 Ocm, it 
becomes difficult to obtain good quality continuous gradation 
images. Thus, the quantity of each additive added must be 
controlled to within this limit. 

[0063] Next, the example of ink- jet image formation by the 
electric field control method on a SIM-Master (trade name of A.M. 
Corp) , a transfer medium having an image receiving layer 
comprised chiefly of zinc oxide and binder resin, will be 
described for a specific mode of offset print plat e m aking 
employing the oil-based ink of the present invention. 
[0064] An example of a device system implementing this method is 
shown in Fig. 1. 

[0065] There is an ink-jet recording device 1 employing oil-base 
ink in the device system of Fig. 1. 

[0066] As shown in Fig. 1, pattern information of an image 
(graphic or text) to be formed on master 2 passes from an 



information supply source such as a computer 3 over a 
transmission means such as a bus 4 to ink-jet recording device 1 
employing oil-base ink. There is oil-base ink collected within a 
head 10 for ink-jet recording in recording device 1. When master 
2 passes into recording device 1, head 10 sprays microdroplets of 
ink onto master 2 based on the information. Thus, ink adheres to 
master 2 in this pattern. 

[0067] The formation of the image on master 2 in this manner is 
completed, yielding a plate-forming master (plate making original 
print plate) . 

[0068] Figs. 2 and 3 show an example of the configuration of 
essential elements of an ink- jet recording device such as that in 
the device system of Fig. 1. In Figs. 2 and 3, identical numbers 
are used for identical parts in Fig. 1. 

[0069] Fig. 2 is a schematic conf igurational diagram of essential 
parts of such an ink- jet recording device. Fig. 3 is a partial 
cross-sectional view of the head. 

[0070] As shown in Figs. 2 and 3, head 10 provided in the ink-jet 
recording device has a slit sandwiched between an upper unit 101 
and a lower unit 102. Spray slit 10a is at the front end of this 
slit. Within the slit is positioned a spray electrode 10b and 
the interior of the slit is filled with oil-base ink. 
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[0071] In head 10, based on a digital signal of image pattern 
information, voltage is applied to spray electrode 10b. As shown 
in Fig. 2, a counter electrode 10c is positioned opposite spray 
electrode 10b and master 2 is positioned on counter electrode 
10c. Application of a voltage forms a circuit between spray 
electrode 10b an counter electrode 10c, causing oil-base ink 11 
to be sprayed out through spray slit 10a of head 10 to form an 
image on master 2 positioned on counter electrode 10c. 
[0072] The width of the front end of spray electrode 10b is 
desirably made as narrow as possible to form high-quality images, 
for example, when printing text. 

[0073] For example, filling head 10 of Fig. 3 with oil-base ink 
and using a spray electrode 10b the front end of which is 20 jim 
in width, setting the gap between spray electrode 10b and counter 
electrode 10c to 1.5 mm, and applying a voltage of 3 KV for 0.1 
millisecond between the electrodes permits the formation of 40 
]lm dot text on master 2. 

[0074] As set forth above, a print plate is obtained by 
surface treating with a grease desensitizing treatment solution a 
master plate on which an image has been formed by an ink- jet 
method employing oil-base ink on a lithog raphic prin t-use 
original plate to desensitize nonimage portions to grease. 
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[0075] For zinc oxide grease desensitization, conventionally 
known grease desensitization treatment solutions include cyan 
compound-comprising treatment solutions having principal 
components in the form of ferrocyan and ferricyan salts; cyan- 
free treatment solutions having principal components in the form 
of ammine cobalt complexes, phytic acid and derivatives thereof, 
and guanidine derivates; treatment solutions having principal 
components in the form of inorganic or organic acids forming 
chelates with zinc ions; and treatment solutions comprising 
water-soluble polymers . 

[0076] Examples of cyan compound-comprising treatment solutions 
are described in Japanese Patent Publication Nos. [Sho] 44-9045 
and [Sho] 46-39403 and Japanese Patent Application Publication 
Nos. Sho-52-76101,Sho 57-107889, and Sho 54-117201. 
[0077] Examples of phytic acid compound-comprising treatment 
solutions are described in Patent Application Publication Nos. 
Sho 53-83807, Sho 53-83805, Sho 53-102102, Sho 53-109701, Sho 
53-127003, Sho 54-2803, and Sho 54-44901. 

[0078] Examples of treatment solutions containing metal complex 
compounds such as cobalt complexes are described in Patent 
Application Publication Nos. Sho 53-104301, Sho 53-140103, and 
Sho 54-18304; and Japanese Patent Publication No. [Sho] 43- 
28404. 



[0079] Examples of treatment solutions containing organic and 
inorganic acids are described in Japanese Patent Publications 
Nos. Sho 39-13702, Sho 40-10308, Sho 43-28408, and Sho 40-26124; 
and Patent Application Publication No. Sho 51-11851. 
[0080] Examples of treatment solutions containing guanidine 
compounds are described in Patent Application Publication No. 
Sho 56-111695. 

[0081] Examples of treatment solutions containing water-soluble 
polymers are described in Patent Application Publication Nos. 
Sho 52-126302, Sho 52-134501, Sho 53-49506, Sho 53-59502, and 
Sho 53-104302; Japanese Patent Publication Nos. Sho 38-9665, Sho 
39-22263, Sho 40-763, and Sho 40-2202; and Patent Application 
Publication No. Sho 49-36402. 

[0082] It is thought that in all of the above-listed grease 
desensitization treatments, the zinc oxide in the outer layer is 
ionized into zinc oxide, this oxide undergoes a chelation 
reaction with a compound forming a chelate that is present in the 
grease desensitization treatment solution, a zinc chelate 
compound is formed, and this precipitates out of the surface 
layer and is rendered hydrophilic. 

[0083] Grease desensitization treatment is normally conducted for 
about 2-60 sec at room temperature (about 15-35'C). This print 
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plate can then be used with water to offset print about 10,000 

copies . 

[0084] 

[Embodiments] The present invention is described in detail below 
through embodiments. However, the present invention is not 
limited thereto. 

[0085] An example of the manufacturing of ink-use resin particles 
(PL) will be given first. 
[0086] Manufacturing Example 1 
Manufacturing of Resin Particles (PL-1) 

A mixed solution of 10 g of resin for dispersion stabilization 
(Q-l) of the structure given below, 100 g of vinyl acetate, and 
834 g of Isopar H was heated to a temperature of 70 "C with 
stirring under a nitrogen gas flow. A 0.8 g quantity of 2,2'- 
azobis (isovaleronitrile) (abbreviated as A. I.V.N.) was added as a 
polymerization initiator and the mixture was reacted for 3 h. 
Cloudiness appeared 20 min after addition of the initiator, and 
the reaction temperature was raised to 88'C. A further 0.5 g of 
initiator were added and the mixture was reacted for 2 h, after 
which the temperature was raised to 100 "C. The mixture was then 
stirred for 2 h and the unreacted vinyl acetate was distilled 
off. Following cooling, the product was passed through 200 mesh 
nylon cloth. The white dispersion obtained was a latex with good 
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monodispersion properties, a polymerization rate of 90 percent, 
and a mean particle diameter of 0.23 jim. The particle diameter 
was measured with a CAPA-500 (made by Horiba Seisakujo (K. K. ) ) . 
[0087] A portion of the white dispersion was placed on a 
centrifuge (1 x 10 4 rpm for 60 min) . The precipitating resin 
particle fraction was collected and dried. The weight average 
molecular weight (Mw: polystyrene-converted GPC~ value) of the 
resin particle fraction was 2 x 10 5 and its glass transition 
temperature (Tg) was 38 'C. 
[0088] 
[Chem. 6] 

Zl 

Dispersion stabilization-use resin (Q-l) 
CH3 CH3 

COOC2H25 COO(CH 2 ) 2 OCO(CH 2 ) 2 COOCH 2 CH=CH 2 

Mw 5 x 10 4 (numbers denote weight ratio) 
[0089] Manufacturing Example 2 
Manufacturing of Resin Particles (PL-2) 

A mixed solution of 14 g of dispersion stabilization-use resin 
(Q-2) of the structure given below and 382 g of Isopar G was 
heated to a temperature of 50 "C with stirring under a nitrogen 




gas flow. To this was added dropwise a mixture of 20 g of methyl 
methacrylate, 80 g of methyl acrylate, and 0.8 g of 2,2'- 
azobis (2-cyclopropylpropionitrile) (abbreviated as A.C.P.P.) over 
a period of one hour and the mixture was reacted for another 
hour. An 8 g quantity of A.C.P.P. was added and the mixture 
reacted for 2 h, after which 8 g of A. I.V.N, were added, the 
mixture was heated to a temperature of 80 *C, and the mixture was 
reacted for 2 h. A 0.5 g quantity of A. I.V.N, was then added and 
the mixture reacted for 2 h. 

[0090] The mixture was then heated to a temperature of 100 *C, 
the unreacted monomer was distilled off under a vacuum of 10-20 
mmHg, and the mixture was cooled. The mixture was then passed 
through a 200 mesh nylon cloth, and a latex with good 
monodispersion properties was obtained in the form of a white 
dispersion with a polymerization rate of 98 percent and an 
average particle diameter of 0.17 ]im. The resin particle 
component had a Mw of 2 x 10 5 and a Tg of 30° C. 
[0091] 
[Chem. 7] 

Dispersion stabilization-use resin (Q-2) 
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CH 3 

-f-CH 2 -C-)- 
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f CH 2 -CI 




CH 3 
C=CH 2 




COOC 1Q H 37 COO(CH 2 ) 2 OCO{CH 2 ) 3 COO(CH 2 ) 2 OOC 



Mw 6 x 10 4 (numbers denote weight ratio) 
[0092] Manufacturing Example 3 
Manufacturing of Resin Particles (PL-3) 

A mixed solution of 12 g of dispersion stabilization-use resin 
(Q-3) and 553 g of Isopar H having the structure given below was 
heated to a temperature of 50 *C with stirring under a nitrogen 
gas flow. 

[0093] To this was added dropwise over 30 min a mixed solution of 
50 g of methyl methacrylate, 50 g of ethyl acrylate, 1.3 g of 3- 
methyl mercaptopropionate, and 1.0 g of A.C.P.P., and the mixture 
was reacted for 1.5 h. A further 0.8 g of A.C.P.P. was added and 
the mixture was reacted for 2 h. A 0.8 g quantity of A. I.V.N, 
was added and the mixture was reacted. at a temperature of 80 "C 
for 2 h. A 0.5 g quantity of A.C.P.P. was then added and the 
mixture was reacted for 2 h. 

[0094] After cooling, the product was passed through a 200 mesh 
nylon cloth, yielding a latex with good monodispersion properties 
in the form of a white dispersion with a polymerization rate of 
99 percent and an average particle diameter of 0.15 Jim. The 
resin particle component had a Mw of 3 x 10 4 and a Tg of 37 "C. 
[0095] 
[Chem. 8] 

Dispersion stabilization-use resin (Q-3) 



CH 3 

-{CH 2 -CH4e5-fCH 2 -C^ 




COOCCH^OOqCH^S — [-ch 2 -c j— 

COOC13H37 



Mw 6 x 10 4 [graft portion Mw 1 x 10 4 ] (numbers denote weight 
ratio) 

[0096] Manufacturing Example 4 

As thermoplastic resin (A) , the solid component of a styrene- 
butadiene copolymer [(48/52) weight ratio] (Sorprene 303, 
manufactured by Asahi Kasei (K.K.)) was coarsely pulverized in a 
pulverizer, the Trioblender. A 5 g quantity of the pulverized 
product, 4 g of dispersion stabilization-use resin (Sorprene 
1205, made by Asahi Kasei (K.K.)), and 51 g of Isopar H were 
charged to a paint shaker (made by Toyo Seiki (K.K.)) having a 
medium in the form of glass beads about 4 mm in diameter and the 
mixture was preliminarily dispersed for 20 min. The 
predispersion product was wet dispersed for 6 h at 4,500 rpm in a 
Dynomill Model KDL (made by Sinmar Enterprises (K.K.)) having a 
medium in the form of glass beads 0.75-1 mm in diameter. The 
product was passed through a 200 mesh nylon cloth, yielding latex 
in the form of a white dispersion product with an average 
particle diameter of 0.35 \im and a resin particle component Mw 
of 1 x 10 6 . 
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[0097] Embodiment 1 

A Graphtech-made servoplotter DAS400 capable of plotting 
personal computer output was modified, the ink-spraying head 
shown in Fig. 2 was installed in the pen plotter element, a SIM 
Master (trade name of A.M. Corp.) employed as a light printing- 
use dry electrophotographic lithographic source print plate was 
positioned over a counter electrode at a gap of 1.5 mm, and oil- 
base ink (IK-1) of the composition stated below was printed to 
make a plate. 

[0098] <0il-base ink (IK-1)> 

A 10 g quantity of dodecyl methacrylate/acrylic acid 
copolymer (copolymerization ratio: 95/5 by weight), 10 g of 
alkali blue, and 30 g of Isopar G were charged along with glass 
beads to a paint shaker (made by Tokyo Seiki (Ltd.)) and 
dispersed for 4 h to obtain a fine dispersion of nigrosine. 
[0099] A 20 g (based on solid) quantity of the ink-use resin 
particles in the form of the resin particles (PL-1) of 
Manufacturing Example 1, 10 g of the above-described alkali blue 
dispersion, 55 g of the alcohol of compound example (13), and 
0.30 g of octadecene-half maleic acid octadecyl amide copolymer 
were diluted with one liter of Isopar G to prepare a positive 
charge green oil-base ink. The electrical resistance and 
permittivity of the Isopar G were [blank] . Next, a Ricoh Fuser 




Model 592 (made by Ricoh (Ltd.)) was adjusted to generate a 
surface temperature on the ink image surface of 65 "C and heating 
was conducted for 10 sec to adequately fix the image portion . 
[0100] The copied image of the plate product (that is, printing 
plate) obtained was visually examined at 200X magnification by 
optical microscopy, revealing no problem in the copied image and 
good fine lines and fine text without abnormalities such as 
blotting, omission, or damage. Further, no contamination of non- 
image portions was observed. 

[0101] After the above-described plate had been manufactured, 
grease desensitization treatment solution (ELP-E2: Fuji 
Photographic Film (Corp.) trade name) was placed in the etcher 
element of a fully automatic printer (Am-2850, a trade name of 
A.M. Co. (Ltd.)), the grease desensitizing treatment solution 
(ELP-E2) was diluted fourfold with distilled water as wetting 
water to obtain a solution, this solution was placed in the 
wetting water receiving plate, offset printing-use ink was 
employed, the print plate product was passed through the printer, 
and printing was conducted. 

[0102] This yielded more than 3,000 sheets of printed product 
with sharp images and no background grime. 
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[0103] Next, an ink-spray test was conducted with the above- 
described ink jet printer, yielding ink spraying that was stable 
for 500 sec [sic: h] . 

[0104] Ink that had been stored at room temperature for 6 months 
did not exhibit aggregates, and when subjected to the above- 
described spray test, yielded stable ink spraying. 
[0105] When print plates produced under the above-stated 
conditions were used in actual printing, more than 3,000 sheets 
of printed product was obtained with sharp images and no 
background grime. 

[0106] Forced redispersion evaluation was conducted. 
[0107] That is, the spray head employed in the above-described 
printer was filled with ink, removed, and stored at 25* C for 
three days. When the spray head was then immersed for 3 min in 
Isopar G and light stirring was c onducted, all of ink IK-1 was 
removed fro m within the s lit. 

v. — — - ■ ■ 

[0108] It is thought that IK-1 ink that had attached in a 
nonfluid state to the front end of the slit of the spray head 
during storage was readily redispersed by solvation into the 
dispersion medium. 

[0109] (Comparative Example A) With the exception that oil-base 
ink IKR-1 of the composition stated below was used in place of 
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oil-base ink IK-1 in Embodiment 1, the same procedure was 

conducted as in Embodiment 1. 

[0110] Comparison Oil-Base Ink IKR-1 

With the exception that the alcohol of compound example (13) in 
oil-base ink IK-1 was replaced with 55 g of 1-tetradecyl alcohol 
(straight chain fatty acid alcohol), ink IK-1 was identically 
prepared. 

[0111] (Comparative Example B) With the exception that oil-base 
ink IKR-2 of the composition stated below was used in place of 
oil-base ink IK-1 in Embodiment 1, the same procedure was 
conducted as in Embodiment 1. 
[0112] Comparison Oil-Base Ink IKR-2 

With the exception that the 55 g of the alcohol of compound 
example (13) in oil-base ink IK-1 was not employed, ink IK-1 was 
identically prepared. 

[0113] Lithographic print plates obtained using the oil-base inks 
of Comparative Examples A and B initially yielded more than 3 
thousand sheets of printed product without grime and with sharp 
images in the same manner as in Embodiment 1. 
[0114] However, in the ink spray test, Comparative Example A 
stopped stably spraying ink at 200 h and Comparative Example B at 
100 h. 
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[0115] When the inks of the comparative examples were stored for 
six months, aggregates precipitated out of both (A) and (B) , and 
even with shaking, redispersion was impossible. 

[0116] Further, when a forced ink redispersion test was conducted 
under the same conditio.ns as in Embodiment 1, the adhesion 
product remained in the slit of the spray head element. 
[0117] As set forth above, the oil-base ink of the present 
invention affords good ink spraying stability and forms sharp 
images without grime even when continuously making plates for 
extended periods, and exhibits good print durability even when 
used as a print plate. 
[0118] Embodiments 2-11 

With the exception that the oil-base inks recorded in Table 1 
were employed in place of oil-base ink (IK-1) in Embodiment 1, 
plate making and printing were conducted in the same manner as in 
Embodiment 1 . 

[0119] The oil-base inks were prepared employing 60 g of the 
alcohols recorded in Table 1 in place of the alcohol of compound 
example (13) in oil-base ink (IK-1). 

Ill 

[0120] 
[Table 1] 

Table 1 
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Embodiment 
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invention 
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Compound 

example 

(1) 
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IK-7 
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example (18) 
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IK-3 


Compound 

example 
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IK-8 


Compound 
example (21) 
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IK-4 


Compound 

example 

(11) 
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IK-9 


Compound 
example (23) 
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IK-5 


Compound 

example 

(14) 


10 


IK-10 


Compound 
example (2 6) 


6 


IK-6 


Compound 

example 

(16) 


11 


IK-11 


Compound 
example (30) 



[0121] It will be understood that all of the plates obtained were 
of the same quality as the print plates of Embodiment 1, and had 
print durability of 3,000 sheets or more. 
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[0122] Further, in 500 h ink spray tests and forced redispersion 
tests conducted in the same manner as in Embodiment 1, all of the 
inks exhibited the same good performance as ink IK-1. 
[0123] Embodiment 12 

Ink (IK-12) of the composition given below was employed as oil- 
base ink and special ink-jet glossy film was employed as transfer 
material in an electric field controlled ink-jet printer 
identical to that in Embodiment 1. Employing an MJA4SP6 (made by 
Seiko Epson (Ltd.))/ image formation was conducted in the same 
manner as in Embodiment 1. 
[0124] <Oil-base ink (IK-12) > 

A 10 g quantity of poly (decylmethacrylate) , 30 g of Isopar 
H, and 10 g of nigrosine pigment were charged with glass beads to 
a paint shaker and dispersion was conducted for 6 h to obtain a 
fine nigrosine dispersion. 

[0125] A 20 g quantity (based on solid weight) of resin particles 
for ink in the form of the white resin dispersion (PL-2) obtained 
in manufacturing example 2, 13 g of the above-described nigrosine 
dispersion, 60 g of the alcohol of compound example (16), and 
0.22 g of [octadecylvinylether-half maleic acid dodecylamide] 
copolymer were diluted with one liter of Isopar G to prepare 
black oil-base ink. 
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[0126] The copy sheet obtained had no grime on imaged portions, 
afforded copy quality without blurring of fine lines or Mincho 
font fine text, and yielded sharp images without omission. 
[0127] Further, an ink spray test was conducted in the same 
manner as in Embodiment 1. Even after 500 h, the ink was as 
stable as at the outset. 

[0128] When ink that had been stored for six months was used to 
make copies in the same manner as above, copy images were 
obtained that were of precisely the same quality as those 
obtained with ink that had not been stored. In forced 
redispersion tests, the ink also exhibited performance as good a 
that of ink IK-1. 
[0129] Embodiment 13 

With the exception that oil-base ink (IK-13) was used in place o 
oil-base ink (IK-1) in Embodiment 1, plates were prepared and 
printing conducted in the same manner as in Embodiment 1, 
yielding equivalent results. 

[0130] Oil-base ink (IK-13) was prepared in the same manner with 
the exception that resin particles (PL-3) were employed in place 
of resin particles (PL-1) in oil-base ink (IK-1) . 
[0131] Embodiment 14 

With the exception that oil-base ink (IK-14) of the following 
composition was used in place of oil-base ink (IK-1) in 
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Embodiment 1, plates were prepared and printing conducted in the 
same manner as in Embodiment 1, yielding results equivalent to 
those obtained in Embodiment 1. 
[0132] <Oil-base ink (IK-14)> 

A mixture of 100 g of ink-use resin particles in the form of 
the white dispersion (PL-1) obtained in Manufacturing Example 1 
and 1.5 g of Sumikaron black was heated to a temperature of 
100 "C and stirred with heating for 4 h. After being cooled to 
room temperature, the mixture was passed through 200 mesh nylon 
cloth and the remaining dye was removed, yielding a black resin 
dispersion with a mean particle diameter of 0.24 jim. 
[0133] A 120 g quantity of this black resin dispersion, 0.45 g of 
dizirconium naphthenate, and 50 g of the alcohol of compound 
example (20) were diluted with one liter of Shellsol 71 to 
prepare black oil-base ink. 
[0134] Embodiment 15 

With the exception that oil-base ink (IK-15) of the 
composition given below was employed in place of oil-base ink 
(IK-1) in Embodiment 1, plates were made and printing conducted 
in the same manner as in Embodiment 1. 

I\2 

[0135] <Oil-base ink (IK-15) > 
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After thoroughly mixing a coating-use resin in the form of 
ethyl methacrylate/dodecyl methacrylate (85/15 weight ratio) 
copolymer (resin glass transition temperature of 45 "C and Mw 5 x 
10 4 )and coloration pigment in the form of carbon black #40 (made 
by Mitsubishi Kasei (Ltd.)) in a weight ratio of 1:1, the mixture 
was hot kneaded in a triple roll mill heated to 100 'C. A 
mixture comprising 12 g of the kneaded product, 4 g of styrene- 
butadiene polymer (Sorprene 1205 made by Asahi Kasei (Ltd.)), and 
76 g of Isopar G was dispersed in a Dynamill. The viscous 
solution thus obtained was diluted with Isopar G to a solid 
component concentration of 15 g/L and 28 x 10" 4 mole/L of dioctyl 
sulf osuccinate and 65 g of the alcohol of compound example (28) 
were added to prepare black oil-base ink. 

[0136] The ink yielded an image of the same quality as the 
printing plate of Embodiment 1, with a print durability of more 
than 3, 000 sheets . 

[0137] In 500 h ink spray tests and forced redispersion tests 
identical to those in Embodiment 1, the ink exhibited precisely 
the same superior performance as ink IK-1. 
[Brief Description of the Figures] 

[Fig. 1] A schematic conf igurational diagram of an example of the 
device system employed in the present invention. 
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[Fig. 2] A schematic conf igurational diagram showing essential 
components of the ink- jet recording device employed in the 
present invention . 

[Fig. 3] A partial cross-sectional view of the head of the ink- 
jet recording device employed in the present invention. 
[Key to the Numerals] 

1: Ink-jet recording device 

2: Master 

3 : Computer 

4 : Bus 

10: Head 

10a: Spray slit 

10b: Spray electrode 

10c: Counter electrode 

11 Oil-base ink 

101: Upper unit 

102: Lower unit 
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[Fig. 1] 




(1) Video camera 

(2) Hard disk 

(3) Floppy disk 

(4) Mouse 
[Fig. 2] 
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